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(54) PROFILED PIPE 

(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile is made in form of symmetric combination of three 
tear-shaped cavities formed from billet: two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet. Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity to formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOMUIbllAfl TPVEA 
(57) Abstract 

Mcnom>30BaKKe: b Tpyt5oerpoeHHH. Cyu^iocTb M3o6pereHHH: nptx}njib BbtnoJiHCH b bh^c ctoAierpinBOfl 
Koutivmanpm to Tpex KanneBMp?ojx nonocrcft. o6pa3oeaHHbDC M3 Tpy6Hoft 3aroTOBRK, jxbc jo soropux 
conpsocacajoTCH ucxfjy co6oft HapyxHbiMii noBepxHocrmat ynmpeHHfaoc yacreft c ^wpboipoeaKHCM hicxjxy 

KKUR TpCTbeM nOJIOCTH, IipH STOW BHYTpCKHHe nOBCpXHOCXW nOnOCTCH o6pa30B*Hbl 

BHyTpemieft noBepxHoerwo -rpyOHOit aaroroBKM, vol Hapyjraue noBepXHoerw o6pa30BaHbi Hapyanoft 
noocpxHocTbJO TpyfSaofi oaroroBXH. a BnyrpcHHMtt noeepxnocTt> cpc^Hcft nonocTK o6pa30Bana HapymBofl 
noBcpxHocTbio xpy6Hoft 3aroTOBKH. Hapymnan nooepxHocTi. 3Toft nojiocm oopaaoeana aryxpcHHcfi 
uoBcpxHOCTtJO Tpy6Hou aaroTOBKM. 1 hji. 
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Description (OnscaiiKe m:h>6p>ctchslhJ: 

Moo6pcTODtc othocmtoi k o6pa6oTKe kKrrajmoB AaancHHCM k momct 6bm» ncnomooBaHO npH 
ForoToaacfUfM rpytf c 4>acoHKbXM npajwiew, nprnieHPteubtx b Kanecroe 3aroTOBOK rmacTwpcH, 
HcnonbsyeMbix jxfw BoocxaHoaneHHH rcpMcnwHocro doa«hux. Hc^Tjniwx k raso&bix ckbxxmh. 

MoDccTHa MHoraFiy^eoaH npoflonbHo-ro4»pnpoaaHHaH Tpy6au nprnurraa m npororrwn. BbCiomiCKHaH 10 
npyrsioft Tpy6Hoft 3aroTODKH ny-rcw ^e^opMirpoBaMMH (pacmKemw) ec noncpemoro cchchhh. Pcryjrapyn 
eejiMMHHy. ^aarafBaroifl poraotOB B aaroTOBKy h hx kojbwctbo. wohlho na oahok onpaoxr H3roTaamraaTb 
TpytSbi c paarawHbiw npo$iincvi. mto oco6ckho bahlho jvth xpy6. iicnojib3yeva,ix d Kanecroe njiacrbipeft 
pcuoHxa o6ca«HWX Tpyfi. 

HcwocraTKOM xaKoft Tpy6w hbjihctch 6ojibman creneio. A«4*>P"a«HH b weerax K3rw6a. mto yweHbmaex 

BO3MOmH0CTt> paClIIHpCHMH tUiaCTblpR B KOJIOHHC H yBe/DfMMDafiT CTpamBaJOO^W HanpOTCHMH H, KpOMC 

toto. 6ajibtnoc KorawccTBO KOHUCHTpaTopoB HanpHJKCHKH b Mccrax Horn 6a Tpy6bi. 

TcxroiMccKaH saflaMa, pctoacMan K3o6pcraraen. saiuixwaeTCH b ywcHbincHMM BemwHHbi oCTaTCWHoft 
flc+opwau^H sa o«rr cmbukcuhh KpiraoKW npo^FUiH si b chjotchkm npoAo«bHbix AofcopuaiiHn «rpy6bi. 

nocTOfinewMfi sa^atia pemaeTcn sa cqer tooo, trro b irpofanbHOil ipytSc. nrxawynscTBomo ceapHoft, 

BbfTlOJIHCHHOft C ^aCOHUbOt ce^tCHHCW OpO<pHJIH, COTTiaCHO IT3©6pCl«Hl**>. npO^SDH* BUDOJIHCH B a%c 

CHWMerpiPtBoa KOMtjHBanHH H3 Tpcx KaimcaqAHb« nojiocrefl, o6pa30BaHHbix «3 Tpy6woft naroTOBKH. ABC H3 
KOTopboc conpswacaiorca uzxjv co6ofi HapyambCkiH nooq>xnocrnwH ynnipcHHbix wrefi c 4opMHpoBaHHeM 
uttxjxy moot xpexbeft nanocTK, npH yrow BKyrpcHHMc nooepxMocrK A BY* KanneES W &tx nonoeretl 
o6pa30BaHhi BHyTpcfmcfl noBcpxHOCTbio rpytSHoft aaroroBKM. wc HapyxHbie noDtpxHocra oopasoeaHbi 
HapymHoft noBcpxHocrruo rpyoHoft aaroTOBKH. a BHyTpcHHHH noBcpxHocTb nojiocrw o6paDOBana HapymioH 
noBcpxHOCTbio Tpy6H0M 3aroroBKM. HapymHan nowpxHOCTb rrrcm nojiocni o6pa30Ba*a BHyrpcinicM 
noBepxiiocTbJo Tpy6wofi 3aroroBxa. 

B npc«nai>acMoft npo^mibHoft Tpyoe txuibma* Macrt> noecpxHocro Tpytfw HBOHercfl uacruo onncaBBOH 
oKpymHOCTM. ^rro sHatorrejibHO yvieHMnaeT KomwecTBO ROHUCHTpaTOB uanpHKCHUH no ncpKwerpy Tpy6bi M 
ycjuiMH pa3«a^H npo<}>iuwi k noBJ>mxacx npotmocTt> ccuchmh fipM paaaawe Tpy6 o npoocooc Ftx HcnanuoBanKH 
b KawecTDc nnacTbipeil i^ih iwccTaHOBneinw rcpMerwmocTM npit pcMOHTC o6ca«Hwx kojiohh. Kpowe Toro, 
cfDixaioTCH ocTaiwHbic Hanpnmemi* m b CBapHou rase nocne pa^atnt TTJytSbi b CKBaxHHC. Tax KaR 
ceapHoft raoB HaxoffHTOi b oohc uonofl A c4»pMauMH. a oc-raJibHa* wacrt> ncpHwcrpa (c^opunpoBaKHMC 
KamicBH«Hbic hojioctm) hmcct nnasawc ncpoco^bc c uanoa K.pisx«3uou. 

ncpaucTp Bapywoft nooepxHOcm npo4«nfcHoa rpy6bi hcckojibko 6onunc BHyTpeHHcro nepwucrpa oeca^Hoft 
Tpy^bi ahh coa«aBMH faTHix a KapyxHbdl onHcamaift ixMavenp uoiboic BHyTpcHHax> ^H^crpa oocaAHofl 
Tpy^w atih ooocncHCKHH cso6oflnoro cnycua b CKBaxunfy. 

HcnojuooBanHc npo^itrndHbix rpy€ b KaiccTBC nnacTwpcM. ycraHaBJiKBaeMbtx b M«rrax noBpcamcaMa 

(TpcmraOJ. MCCTKaH CKB03HaH KOppOOHH, ^Cp^pHpOBaHKWe OTBepCTMH, H3H0C H ffp ) OOCailHbDC KQJ10HH, 

HMccr p*w npcwMymocTB no cpasHCHKio c Tpa^im^oHHbaxM Kcro^axai: sororoBncHHC npo^ioibHOH TpytSbi 
ceapnofl saroTOBiui ikkjbojihct 3HaH*iroibHO chm3kti> pacxoAw Ha cc npoioeqpcTBo; tbk kbk 
3HauifTenbHaH tiacrb nepwMcrpa Tpy6w >moHCTCH ^acrtoio onucamiofi oKpyaraocro yro yweHbmaer 
KOJucuecTBo KOHi;ejrrpaTOB. yBcmiMKBacT nnomaAb conpuKocHOBCHiw npH pao^a^ic wenmy BbrapaaneHHoft 
Tpy6oft n KOJioHHofl n yBCTOTOHBacT HanpHxeHBfl CTpamBajow; B03MomHOCTt> hdkmchckiih npo^mibuux 
Tpy6. c4>opMiipoBaHHbOt b 6yirrbi. noDBonHex ccxpaxHTb spcMH pcuoBTa. yweHbnnrrt» pacxoA MarcpHanoB h 
aaxpaTbi np*t pewoirre noBp«mncnHwx yuacrxoB nnacrwpHUH kohcthob wwHbi. npoaoBonim. p€MOHT b 
cxEKuuocax Ha oHawrcnunjJC rjiy6nHax, noBwcsrrb HaflewHocn. h AO^ob™ 0 ^ (rrpcMoirrapooaiaioro 
yviacTKa. 

n P H 4>opMHpoBafoai 6yirra H3 npwiaracMoft npo^iuibHoft Tpy6w 3HamntnbBO cHHasajoroi npoAonuiwc 
Ae$opMaiiHH m CKpyMKBaHHe xpyiw. TaK Kan ymiaflKa bmtrob npoAOJibHoft Tpyfiw npoH3Bonjrrc* Ha ppe 
onopbi ymMpcHHbtx uacrcM KaiuieBanHux nonocrcft. 

Kpowc tx>po. npcAnaracMbiH npo^HJib mmcct AOCTaTX)UHyx) «ccTR0CTb, n npa <J)opuHpoBainm 6ynrra hc 
npowcxoAirr cKtfnwi cchchmh. a npH paDMorxc hc xpr6yrTOi nonanHHTOibHbix oncpauHB m o6opyAOBaHHH 
A/ih npaBKM Tpy6bi or- CKpyMHBaHnn. 

npcA^anaeM^ xpyt5a npn uaKCHwanbHoft KounaKTHocrvi ccmchmh hmcct HaaoonbHiHc paAHycbt icpmbmohw 

<pOpiwfbl CCUCHM51 4>aCOHHOrO npaJjHJIH. A MCM MCHbUIC KpHBJTSHa (fropMbl CCMCHHH lipo^HnB, TCW MCHbtHC 

HopacxoAOBaji pecype rmacrwiHOCTH npw ^opmobkc npo<panH n craHC h npH paaaaMc cro o CKoa»HHc, tcm 
ucHbtuc BenMMHHa ocraTOMiibix uanpHWCHMH. 

Ha Mcpxcjicc vr3o6psL>RPHM« npo^iuibHaH Tpy6a nonepewoe cx^ewie. r W c I w 2 - KanneuHAHbie nonocTH. 3 
coapitofl moo. 
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P "' W>6b ' C ° ap "°* mo ° 3 pacnano«cK wont, BeproxanbHoft och cm.npm, np4«Z 
^X^^^t^^. Kam ™ r-P— ^ a nanocr b 

a HapyMHan nooepxHocrt. 3to9 nonocr* BHyrptHHdS noBepxHocruo Tpy6noft aanmiam. 
npo**m*y» rpyCy, nanpHwep. nanocoeofl aaroroinui nony^axrr c/ieflyrcm^ o6pa30M. 

."pV^p^;^^ 

TpyCy «o nony**™., Tpcxbefl nonocn. 2 n aaflamcro ce^em* npo^ro. "^P"" 1 '^ 

^l^T'^Jr^^^T^^ ♦ 0pMOra "P 0 *""" y™*™> yoraHao^Baxrr 

mcxorh H3 Tpc6yewr>fl rcoiicrpHH npo^Kra rorotwro otchhh. 

fln^rs WaTfsssisir* na ™ oaKy — p~p~— « 

Mcno^ooaaHKc npo^ao^ Tpyfc, ^ ^pMxpoBa™* 6ymx> B ikxjbqtihct nany^m. xoMnax™^ 6ym - c 
Ac*opu«^ np^Knwro* TpyCu np B yx^c „a 6apa6aH H 06^,^ W o6<^o B o6^ZZ^ 

^^a^^^^r^ ^ ^ Ha2735% ™ 

npo+HjTbny» Tpy6y nonyriajoT cneflyionmu o«pa3ou. 

" ^3TT!^!1 -T^anHfipyBT fl o coorHoroemw paaucpoa B xH, co^BcrxrrByKHWx 60.1 x 57.5 
MW- Hocnc Ra7in6poBEn np* bcoCx^huoc™ rpy6a nocrynacr „a ycraBoaty navor™. 

npo^^aH Tpy6a paawepaM, 60.1 x 67.6 mm 6«na Bcimm^BaHa peuonra hcAtotmx cxBa^™ R 

pa3MCp&MM B CCTCHHH 60.1 X 57^5 MM. npH 3T0M 3a30 P COCTaailHer 28.9 MM. B UPoAiUIbHOft TDVfir rvnnL 

Hcnam^oBawe npo+Hnhnofl rpyfiu b xa^croe www roacrupeft peMarra o6cajiHMx tdv6 
M^o^ D r tOU ° W<>Ba " 0 " " Cnanb30Ba " M0 ™ cxoax^ax ra30B»x „ lK *™ n * x 
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Claims [Oopuyna H3o6peT«HHHj: 

npo$wxbHaH -qpy6a, rrpcMMyn^ccrocHHo ceapnaii. BboionHCMHaH c $acoHHb<w ccmchmcu npcxfrtuiH. 
oT/nroajomaHCfl toj, <ito npo$wib BbtnoraicH b aw^e CMMuerpJWHoit KouttaHacpcf H3 Tpex KanneBH^m>tx 
nonocTcft. o6pa30Bainojx hd Tpy6noA 3arxm>wui. pjx H3 Kcrropbtx coopKK.acajOTC« uemjiy co6oft 
HapyxHbOJH noocpxHOCTfMi yumpaaiux Macrcfl c ^opiorpoBaiDKu ucx^y hkmh Tpcrbefl nonocrw, npw 
3tvm wyTpcmoK noBcpxHocm A^y* KanncrawHux noraocrcu o6paooBaHW BHy-rpcHHCM noocpxHOCTbio 
Tpyt>HO<* 3aroTOBatM. hx HapyAKbie noBcpxHocrM o6pa30BaHw Hapymfoft noBepxnocTbio Tpy6>ioA 3aroroBBCM, 
a BHyrpcHKHH noeepXHoerb cpc^Hcft nanocTH o6pa30BaHa Hapy snofl nooepxHocrwo TpytSHOft aaroroBKJi, 
HapymHan noeepxHocrb aroft ncuiocTM o6pa30B3Ha HHyrpeHHCft noBtpxHOCTidO TpyfiHOil 3aroroBKK. 



RU 2091655 CI 




6- 



RU 2091655 CI 



(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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